
LECTURE NOTES #2
The relationships among the many individual records in databases are based on one of several logical data structures or models.  DBMS are designed to provide end users with quick, easy access to information stored in databases.  Five fundamental database structures are:

· Hierarchical Structure:

Early mainframe DBMS packages used the hierarchical structure, in which:

- Relationships between records form a hierarchy or treelike structure.

- Records are dependent and arranged in multilevel structures, consisting of one root record and any number of subordinate levels.

- Relationships among the records are one-to-many, since each data element is related only to one element above it.

· Data element or record at the highest level of the hierarchy is called the root element.  

In this case, to store or retrieve data, system must start at the top. This structure is fast when you’re looking for the data from the top. The most serious problem starts when we’re looking for data from the bottom or middle of hierarchy. 

· Network Structure:
The network structure can represent more complex logical relationships, and is still used by many mainframe DBMS packages.

· Allows many-to-many relationships among records.  That is, the network model can access a data element by one of several paths, because any data element or record can be related to any number of other data elements.

· Items in the network model are interconnected, however, physically separated.

· There are 2/more entry points through which the pre-defined items can be searched 

· The arrows display possibility of making an efficient connection for searching for data in a particular module.

· Although this structure solves the hierarchical problems, it is rather costly to develop and maintain (e.g. at the arrow points, there are indexes of modules –requiring duplication of records that are grouped for search purposes –what requires processing capabilities and huge amount of storage space. Besides the storage requirement disadvantage, the designer must know in advance, which questions might be asked of the data.) 

· Relational Structure (originated by E. F. Codd):

The relational structure is the most popular of the database structures.

- Used by most microcomputer DBMS packages, as well as many minicomputer and mainframe systems.

- Data elements within the database are stored in the form of simple tables, which are also referred to as relations. Each table stores attributes in columns that describe specific entities. These sets (tables) are not physically connected to each other. The connection (relationship) exists through the matching data in each table. (they are related if they contain common fields.)

- DBMS packages based on the relational model can link data elements from various tables to provide information to users.

The biggest advantage of this structure is that the designer doesn’t have to know in advance what questions might be asked of the data. If the data is carefully defined, the DBMS can answer basically any question.

· Multidimensional Structure: 
The multidimensional database model:

- Is a variation of the relational model that uses multidimensional structures to store data and relationships between data.

- A major benefit of multidimensional databases is that they are a compact and easy-to- understand way to visualize and manipulate data elements that have many interrelationships. 

 - Multidimensional databases have become the most popular database structure for the analytical databases that support online analytical processing (OLAP) applications.  

· Object-Oriented Structure
The object-oriented structure is rather a new and still evolving structure that defines objects that can be used by many different programs.

- Is considered to be one of the key technologies of a new generation of multimedia web-based applications.

- In an object-oriented structure, an object consists of data values describing the attributes of an entity plus the operations that can be performed upon the data.  This encapsulation capability allows the object-oriented model to better handle more complex types of data (graphics, voice, text) than other database structures.

Multimedia web-based applications for the Internet and corporate Intranets and extranets started to become a major application area for object technology.

Evaluation of Database Structures:
	
MODEL
	
ADVANTAGES
	
DISADVANTAGES

	Hierarchical Data Structure
	Ease with which data can be stored and retrieved in structured, routine types of transactions.

Ease with which data can be extracted for reporting purposes.

Structured and routine types of transaction processing are fast and efficient.


	Hierarchical one-to-many relationships must be specified in advance, and are not flexible. 

Cannot easily handle ad hoc requests for information.

Modifying a hierarchical database structure is complex.

Great deal of redundancy.

Requires knowledge of a programming language.

	Network Structure
	More flexible that the hierarchical model.

Ability to provide sophisticated logical relationships among the records.
	Network many-to-many relationships must be specified in advance.

User is limited to retrieving data that can be accessed using the established links between records.  Cannot easily handle ad hoc requests for information.

Requires knowledge of a programming language.

	Multidimensional

Structure
	Compact and easy to understand way to visualize and manipulate data elements that has many interrelationships.

Supports OLAP applications in which fast answers to complex business queries are required.
	Not currently developed for broad business application use.

	Relational Structure
	Flexible in that it can handle ad hoc information requests.

Easy for programmers to work with.  End users can use this model with little effort or training.  

Easier to maintain than the hierarchical and network models.
	Cannot process large amounts of business transactions as quickly and efficiently as the hierarchical and network models. 

	Object-Oriented Structure
	Handles complex types of data (graphics, pictures, voice, and text) better than other structures.

Relatively easy to use.

Key technology being used in multimedia web-based applications for the Internet and corporate intranets and extranets.

Supports inheritance - new objects can be automatically created by replicating some or all of the characteristics of one or more parent objects.
	Not currently developed for broad business use.


TYPES OF DATABASES 
Continuing developments in information technology and its business applications have resulted in the evolution of several major types of databases. Several major conceptual categories of databases that may be found in computer-using organizations include:

· Operational Databases - These databases store detailed data needed to support the operations of the entire organization.  They are also called subject area databases (SADB), transaction databases, and production databases.  Examples are customer databases, personnel databases, inventory databases, and other databases containing data generated by business operations.

· Distributed Databases - Many organizations replicate and distribute copies or parts of databases to network servers at a variety of sites.  These distributed databases can reside on network servers on the World Wide Web, on corporate Intranets or extranets, or on other company networks.  Distributed databases may be copies of operational or analytical databases, hypermedia or discussion databases, or any other type of database.  Replication and distribution of databases is done to improve database performance and security.

· External Databases - Access to external, privately owned online databases or data banks is available for a fee to end users and organizations from commercial online services, and with or without charge from many sources on the Internet, especially the Web. 

· Hypermedia Databases on the Web:  - The rapid growth of web sites on the Internet and corporate Intranets and extranets has dramatically increased the use of databases of hypertext and hypermedia documents. A web site stores such information in a hypermedia database consisting of a home page and other hyperlinked pages of multimedia or mixed media (text, sound, etc.).
DATA WAREHOUSES AND DATA MINING 

· Data Warehouses - A data warehouse stores data from current and previous years that has been extracted from the various operational and management databases of an organization.  It becomes a central source of data, which has been screened, edited, standardized, and integrated so it can be used by managers and other end user professionals throughout an organization.  Data warehouses may be subdivided into data marts, which hold specific subsets of data from the warehouse.  

· Data Mining - A major use of data warehouse databases is data mining.  In data mining, the data in a data warehouse are processed to identify key factors and trends in historical patterns of business activity that can be used to help managers make decisions about strategic changes in business operations to gain competitive advantages in the marketplace.

































































